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our experiment derives from the narrow velocity (v) distribution in nozzle beam expansions, typically Av/v < 5% so that all clusters of different sizes have nearly the same velocities. Thus, the de Broglie wavelengths (X) of the clusters will be inversely proportional to the number of atoms (N) in the clusters such that h Nmv
where h is Planck's constant and m is the mass of the cluster constituents. In the Fraunhofer approximation, the diffraction angles for a beam normally incident on a grating are given by X h sin 0 = n -= n (2) d Nmvd (2 where n is the diffraction order and d is the grating period. In the experiments described here, we consider mostly low-order diffraction (n = 1, 2, 3), with small diffraction angles (-1 mrad) so that Eq. 2 simplifies to 0 ox N-1. This technique is entirely nondestructive because only those particles that pass the grating can contribute coherently to the diffraction peak intensity.
Diffraction of He Clusters
The beams in Fig. 1 were produced by expanding the gas through a 5-[im-diameter orifice from a source chamber, which can be cooled from 300 K down to 5 K. To achieve sufficient spatial coherence, we collimated the beam by two slits (10 iim by 3 mm) located 47 cm apart. An additional chamber can be placed in the beam between the slits for scattering experiments. The silicon nitride grating has a period of 200 nm, with bars and slits of 100 nm width, an overall height of 1 mm, and an overall transmission of about 35%, which is less than 50% because of support struts (I 1). The diffracted beams were detected by a homemade mass spectrometer, which is located in a separate vacuum chamber with a base pressure of 7 x 10-11 mbar and can be precisely rotated through small angles around an axis parallel to the slits and centered at the grating. A 25-[im slit at 53 cm from the grating serves to collimate the beam before it enters the detector. The ionizer is typically operated at an electron energy of 60 eV and a current of 9 mA and has a sensitivity for He atoms of about 10-6 per incident atom. The diffraction patterns can be detected by the mass spectrometer operating in two different modes. Typically, the direct inflight ionization mode is used. Here, the mass of any fragment ion can be chosen because the diffraction angle identifies the where it is more than 4.5 times greater than H2)2, (H2)3, (H2)4, (H2)6, and (H2)8. the figure of merit of the device. In this apparatus, AO is determined by the geometry of the 10-pm slits to be AO = 70 prad. In the course of our experiments here, the best mass resolution in the first order (n = 1) was achieved for 4He at T = 15 K and corresponds to roughly Nmax = 8, which means that He8 could be distinguished. By reducing the slit width by a factor of 2, reducing the source temperature to To= 7.5 K, and using a grating with d = 100 nm, we can easily increase the resolution to Nmax (12, 13) . The wealth of structural and functional information about these channels offers an opportunity to examine their modulation by Ca2+-CaM more closely. We report here experiments on the olfactory channel to define the site where Ca2+-CaM binds as well as the molecular nature of the modulation. We have identified a domain on the channel protein that contributes to high apparent ligand affinity. When Ca2+-CaM binds to the same general domain, the influence of the domain is removed, leading to a decrease in apparent affinity for ligand. We also discovered that the NH2-terminus of the olfactory channel affects gating.
Identification of the CaM binding site. Our previous work indicated that the homo-oligomeric channel formed by the ot subunit of the rat olfactory cyclic nucleotide-activated channel (which we call the olfactory channel) is strongly modulated by Ca2+-CaM (6). At the same time, the ot subunit of the rod guanosine 3',5'-monophosphate (cyclic GMP)-activated channel (which we call the rod channel) neither
